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(54) PLASMA DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow no peeling-off and falling-down of a barrier rib. allow no 
breakage of a glass substrate, be highly fine, and enhance a yield at a manufacturing time by 
specifying the warp amount of the glass substrate of a plasma display panel formed by providing 
a dielectric layer on the glass substrate in a specific range. 

SOLUTION: The warp amount 1/R of a glass substrate satisfies an expression (-1 x l0-3m-1< 
1/R<1 X 10-2m-1). Where R is a radius of curvature. A dielectric layer is made of glass 
containing 10 to 80 wt.% of bismuth oxide, and the sum of the percentage contents of lithium 
oxide, sodium oxide, and potassium oxide is 10 wt.% or less. The coefficient of thermal expansion 
of the glass substrate (a)50 to 400 at a temperature of 50 to 400° C is 70 to 85 x 1 0-7/*' K. 
and the difference of the coefficients of thermal expansion of the glass substrate and the 
dielectric layer at a temperature of 50 to 400° C is (-3 x 10-7<(a)g-(a)d<15 x 10-7/° K). and 
where (a)g. (a)d are the coefficients of thermal expansion of the glass substrate and the 
dielectric layer respectively. 
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-1 X 1 o-^m-^^i/R^i X 1 o'V^ 
-5X1 0-^m"^^l/R^5X 1 O-^m"^ 

[fi^^s] Kliil^Sd^ 5 0--4 0 Ot:cD^03i«!!& 
(tt) 50-^400^57 0'-8 5 X 1 0"V* K<DiSy:^t^ 

[»^^6l ;tf7:^^i:fim»So5 0-4 0 0*t:© 
SI: f S ft^:^ 1 ^M(0 X^t' ^ ;^ ^^•^yv, 

-3X1 0-^:S (a) (a) 1 5 X 1 0"V" K 

(a) (a) Sim 

[»*^7l :^7^te#?aft (Tg) 4 3 

0-5 0 0*0, ^^m^Uc^bm^ (Ts) 4 7 0-580 

^o:^7:^;5-^/c^ 5 t ^^^t^^m^^ i ia«07^ 

lif^^ 8 1 1^m(*:® CD JP^;d^ 3 — 2 0/4 m-T?$>Sr 
[00 0 1] 

[0 0 0 2] 

I^fefeOfi^^ffl :?"7X-^7'>f (PDP) 

[0 0 0 31 ^^^ofi:mm<n>m<Kt%fi^^x. mm 




-Km^r«i(c>^^x-^j5r^^^i:,^^, ±ia*fi:m^r^f^ 

f^lcta:*t ^^3fefr icfeT -5 r t J: «^$fT 5 1> <0T 
[0 0 0 4] PDPO^x^^iSr^Hc^-To PDPtigfr 

mmm^± i ro^mt^t^^^ti: h 

kH z— ^1 0 kHz60>''?/^;^it^AC^J£Sr33iDb. ^ 
^>^co5$cmSr#5:6^ Sl^mffiOi^— bfeStfil&l OQ 
/cin2 i:i^^/^fcae>tc, Sffi^gtiSjBi: i o k QSSt-?& 

[000 5]J?:{c. rHe)®te<lrig|g^mf*:®Dlcj;o 
[0 0 0 6] irS^tt. :itf^Pi^±F\C^ ^^y"-^ 

[0 0 0 7] ±m<Di^mmtmm^^->-/^-^9y^xm 

mi.rc^. i^^L. He. Ne, X e ^(^^fili^^#:<?D 
«S^:«f;^Sr^*U ffil&IelK^lligurPDPiiKit^ 

[0008] m^o-^o mmmM(om\cy<jv:^i^<o^mm 
ft^^mmtmf^wsit^h^^xif^^o mai<Dy<:^ji^m 
^c^-^. z<ommiiim^y</i^:^\cxoxMcmnmfsix 

[0 0 0 9] 
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[0 0 10] 

[0 0 1 1 J 

-1X1 0-2m"^^l/R^l X 1 0-=^m~^ 
[0 0 121 

— y^-f Jism^ltSJt?^" PD-2 0 

O" /^if<^PDP^mfft;^f7^S««:ffiV>SCt*5-c§: 

«hUT«. »^r5 0MS%i^±x $ e>tcr^9 0'-9 9m 
m<O^3t^5«5t3pj^*i3[^m0. 1--2 ;im<^>:«f7-5^>^y y 

[0 0 131 Sffi^?^^bfc;tf7;^s«±«c. imm^ 

[0 0 1 41 Ud*U/i?dse>. Rft«c»t»K 

[0 0 1 51 *|g|«^c4c5v^T^i. wsL±\^mm#m^m 

[0 0 161 




-1X1 0~=^m~^^ 1/R^ 1X1 O'^m"^ 
-5X1 0"^m"^^l/R^5 X 1 0"^m~^ 

<o|fe»fid5 1 X 1 0'-=^m"'SrS^fcirffi«Sr^v>5> 

[0 0 171 ;?f7:^Sfi<oft^it^r3:, S>«r o:J^jSfe-cJBy 

%\r^m^'^xmt:^'p^m&ma(o ^m(o i 

fo (L) . (H) (Ora^crtL 

[0 0 181 R=LV8H 

[0 0 191 ^m^*:^^cffiv^-5itejg:ftc^Ur. S^YbtT;^ 

mim. mi\Lm&<o 5 ^ii^3:c< ^ t> 1 as^:^^ 

>^tlci 0 — 8 0Sa%^tp;<f7;^S^ffiv^^>r i:lcJ;o 
So ^^btf;^-^;^^ 10-8 oms%-&wr'5^ 

<oaSAPS:ri8 OSft%«:M;tS t:jt/7>^(?D3&f??HaSi5<£ 
[0 0 2 Ol 

ffiJYbtf-?^-^:^ 15 — sofifi^S 

S^^b^S^ 8-3 0fiS^ 

®?{k2^T^^ io-4 0Sl:i^ 

mty<]>^^ 8-2 0Sfi9B 

®!<bM» lp-3 0Sfilf5 

»{b:* y 5^ A(^>-&^^dS 1 Ofia%£lT. J: U< 

n,sm&ii^uT(oify:^^m\i^^^b\^iiox. 
(Dmmm^m^mm.^y ^ tm^i.x\^^xt>^ mitu^ 
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[0 0 2 11 :ff7:!^m^tmmi^m(D5 0 — 4 oot:o 

-3X10-^^ (a) ^- (a) ^^1 5X1 K 

::r-e. («) (a) dJ^-^rJx^nj^f^;^^. mm 

[0 0 2 21 «U^3S«» (a) 50-^400^11355 -CD«5ffl 

[0 0 2 31 ^<oit^\at. mn»mn. 50-400 

^^(D^mfDmmmfM (a) 50-^40032^^7 o^-s 5 x 1 

O-V** K. <l;!9»^U<Jt72'-80X10"-V" K 

-e&e:<f^;^35^b3^jtSr:i:;d5/g:^Lv\ 8 5X10-V 
/cC;£:;^7)s*^;5>t) , 7 o x i o'V^ K^jci^g-cri^m^^ 

[0 0 2 4] ^mf*:®OJiC^«:. 3'-20Min. it)^ 
A(OtLmc»^\^\\ ^^;552 0|imS:jlSx.«^. 

[0 0 2 5] ^mfls:$t5^c??^m^J^7-l 3(Ot>C0^ffi 
V^-5r^;^5r•tS;^^ 7—1 0}55j3^^bV\ Bl«^7£i 
ToS-)isHi;</^;^g^g±--(7DjSg##{t;dS3tU<. 13^ 

[0 0 2 6] ^m^Mtiii^. m^?^^Ufc;?f^>^|^;K 

Srl.-2!Hlittt)jgb-C0f^Off;^jcuyt«. m^\.X^ 
[0 0 2 7] ^m^Mffi-<-:^ htcMV>^;«f9>^3(»5^C» 

fitt, :«f7;^«&7l^t^«^5>©^lc:^bT5 0-9 OM 

s%-c$>$<Dd?^gF^bv\ 5 oji:a%?ic^-e«[, mm^ 

[0 0 2 8] ^m^oi^figjt, ;?/^;^^^o^?^^B5C 
fc«)5 0 0-6 0 oncTtTPi£:^iid5fc§^ 

(Tg) ;a?4 3 0-5 0 Ot:, ^"mmitmSi (T s) 
dS4 7 0-5 8 Q'XZiOiytO^G 0 mfi%£it±-&^-r 5 r 
i:iW^bV\ fl«#:SSr?^^5B. Tg^S^SOOt: 
<t!?iftd*o;fe?). T sd5 5 8 o*t:i:!3ii5v^^i^, 500 




- 6 0 0\:<oi^^-cw:^-h5>lc:j^ . 
:X^:dSifcC-^<;:f5o ^/cT g;0S4 3 Ot:i: t)<£;6^o 
Ts*S4 7 0*CJ:^)^Sv^*^3fs^fi, ^oy^iDXm^' 

(0 0 2 91 mmi^-<-^ h<Dm^4k. ttmvitmmm 

[0 0 3 0] ±tvx:ff^:^1^m 

(o^m^i^xmm^^^^mx^^o m^-r^^mtL. 

^^i^-^— ;^ ^Sr:7^/^A±^cM^ufc^5fe^4>>— 
6« ^^^^—^ hm\^x^x^tzm^^<^—>n. m 

So 

[0 03 1] fiiii^^3fci^-<— ^^c^v^-5;^f7;^$^3^s^ 

}-yN-i5'->?^j5g-t-Sfed?>. ;tf7^^ta«;a54 3 0-5 
0 0*C. ^fi^»:^baii£;55 4 7 0-5 8 ot:<D;</^;^# 
J|sFSr^v^sri:^s^?*Uv^o ^*l;®*f^l. 5 — 
1. ^B<D^^:^^m\^^:zt\^xr)^ ^-'y^V^a^:^ 

w^i^m^m^x. 5-1. 
6 5<z>;«f7;^^#sfcie>tctt. s^fk;-^ h y ®?fby 

^J^>:jr< i:1> ia^2 — 1 :?^i^m\i> 

^<Dtm^\^^\ cntcio. fRtt^fcm*. m^m^» 
^ti. wcmm\zrjv:fyv±mm^m(Dmm^x^xM^ 

J;9/h$v^;ii:;55»*b<. J; 0 b < «: 8 
T'e*)S. u**u l?3ii«-3^(cifefb-^hy s^fby 
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-r^m^. :ffv:^m^. mmt^m. m^cosmm-v^:^ 

U < « 5 T<o:ff 7 ^ J: o T?^^-t* 5 ;i 1 1:: J; 

[0032] la^itSfojia^i: uxri. m\:Mmn^7 
3-6 osfi%o«ffl■cga-&•rsw^*5»*u 
<x 3Sfi%^«<:0#^(i;<f^>^®<?Da«tt, 3iS^^ 

r^dS-C^So 5 OS#%Sra;t-5^:;«f7;^<o^;ett355 
[00 3 3] ^fc. mitT/U^=^^ 

A, ^^li^^U^is. ^^E::«;/i-V!>A. Wt{t^^^->^ 
[0 0 3 4] ^{by^^^i^^r^tfijy^JJ^ia^t U-CW:. 

mt'j^^j^ 2-1 5ss^ 
mit^^^m i5-'4ofijt§p 

[0 0 3 5] ^yb. JifSiia^-c. ^fky ^^^^oftJpO 

[0 0 3 6] ^&tc^v^5;^/^:J^3»^ol: 
li. ^^;^*&5^i:*«^5><?5^l-»bT6 5-8 5Sfi 
%1?$>5<0;65»^UV\ 6 5SS%<fcD/h^?V^i:. gfe^ 

t)^v\ 8 5Sfi%i:!?:*:#v^<^:, 

[00 3 7] RI^«-}|SfJc:;5f ^;^«C>fL«dS 650-8 50 

\:-C3t>*7-f 7— Sri 0 — 5 omfi:%^*^Xt>J:v\ 



ic/^^c tur«:. ^«:ib?aS;55 6 0 ot:^± 

[0 038] SSfijl;SC;<f LTW:> K<b3^^. )St 

[0 0 3 9] 

1 5— 5 oMfi*P 

5-2 osaifp 
1 5— 5 oa:S:$& 

2—1 OSfiW 



ui^. 2Ky tr=:/utrtiy k:^. 3Ky;^^ui^, jjfy 
r^K. lis^^^aiKyaiw-^/K sKy if^/v-:?^^^- 

60>65»*LV\ IgJKirUTtt. ;^^/Mrny/V7', zc 

i5^nn^S#^^^^^rtLibO5^<0ia£t± 
[0 0 4 0] ^mf*:^^-^-^ hisii^riSM^-c-^ h 
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10 0 4 1] ^^^f^^t i^xtt. ^^mitm(Dh(ot 

(A) ^^f^i^^^m^j^if^ 1 ojoxji^-r^stig^to 

(B) ^mmi^ryit^^. ^^mn^vit^m. mm 

(E) >i^r:/m^mm^^}} -^-yu :^^-tm 
[0 0 4 3] *!fe§^l^:*5V^Tfflv^$^5fctt^5>fi, JblB 

[0 0 4 4] ^^fei^^y-^-i: vx}^. mm-mm^^ 
Tt^^i;!^— s e c-:/^/wr^ y y:/^ 

A^Tr^yu^h, t e r t — T'^/WT^ y l- — n- 
^ly^fVT^ y I— h> r y yPT^ y -Oi^yu 

yi^— i/y-fen— /ur^y ^y->i^/^r^ 

y ^:r^7^;57:7crti7*v'/uT^ y V— 2- 

b Kn:^ev^^yvr iJ^ y i^— ^ y^jf^/vr ^ y 

2-fc Kn:^v::^ntrypr;^y i^— -f y^^'^i^ 
/wr^ y y:^^^/^T^ y v— 7^>y/^ 

r ^ y 2 — p< b:^>3i^y^r^ y i^— ;^ h 

^yv — 731/ :^v3if=-/i.rjj' y j^^-rry 
yvr^yw— h y :7i:2niii^y^ri5^ y U'— ry 
/Wkt^r^^o^^^-wwi^r^^ y 1, 4-:/^>'e^ 

TiJ^yu— ^^u-^-i/y =1— /ui^T:?^ y 
^^w:^^y 3— /wi^r^y hy^t^^^^^y 
/vi^r^ y aKyai^ui^^y 3— yvi^r:^ 
yw— i^-^v^3iy^y y^^:i^t^^^r^ y 



yu— i^h y ;j«f^n— h7T^^ y ix— 
^y-fen— /i/i^r^y I- — h, p« h:¥->jk->^n^ 
^iy/V-JT^ y ^::*---^V^/Vi/y zi^jVi^T^ 

yv^— fw^y 3— yi.i;^T^ y v-— ^Ky 
:/*obrw:^^^y a— /vs?r^ y V— hy^y-tn— 

Ji^i>T^ y W— > y yu>^t3y^v h y y 

:7 3m/wr^^y :73iy ^e^^i^/wr^ y 
^^^s^yPT y 1^— 1 -±y^)VT^ y 
2-:^>'^/^T^ y tr^^oiy— yvAi^r 

i^y ^>'i^/u^yu;;5;:7'^^^TiJ' y i^— b^flOT 

-h^-^hV<ni--<X^:^^^ y 

y - >« ^ y n :^^i/':7'a tryu h y h dt-e^i^^ 

l-t^^/V-2-tfn y V>yj:^r>m^fhiv^o 
[0 0 4 5] C^^^^tC, ^&^;&/W2}?V^^C0^ia 

>^m. -rlx^v^, ^^^/i-®!. fcfc^/kfl^, 
[0 0 4 6] rtL^^/-^— <^-&:r^ri. :ff^:^1^mt 

m^i±f^^<omcM\^X. 5—3 omft%;OSiJ^UV\ 

[0 0 4 7]^]rc. fl3zB<C)^lS~^*-m^'a'S:*-r$ 
^k-g^^r^^ 5 ^^>?fc< 1 1> 1 SWSrfl:'g'br»e>tLfc:t-y 
=r-^— »^2Ky-5-— $rffiv>sr i:;a5-e#-5o fi-a^i-se^ 

±> $?>lc»*b<tt3 5Si%£^±Jc/j:-5J:5f-. fife 

[0 0 4 8] ^s-^-rs^y-^— ^ uTtt. 
^>^^^(^7Fiafp^s:**^-rsr^ trior. 

^^ohvife. -^u^i^i^. :7-^>'V». tr=.yv 




10 0 4 91 r 9 u-c^§ ^t\,itmm\^:i^^>^^->/^&9 

(AV) I15 0'-'18 0. $blCtt7 0--1 4 OCO^ffi 

[0 0 5 0] £t±^Uifc. zKy^— tu<ri;^-!; =i'-^— 

ma^'^^:^mn. ^y^-«<o;»t/^:fr:/hS. r^y 
10 0 5 21 y i^i^yvS^r^-^-S w>'<4^l&5fcYb 

-^turw:. r^y/vife^yiys^yK j^^^^yyv-R^ 
y->i;^/K Tyyv^y->i:^ynii— T^yK j^^/VT^y/i^ 

y vt^/vji— T'/v, y ^ n h vg?^ y i^s^/wai 

[0 0 5 31 -^Vv^r^— hS^^-rSJi^^:^^*^!^ 

m\:.'^t\.xvt. r^y n-f/wvi^r*- 

[0 0 5 41 iJ^y y-^r-*— MSiSr 

li. 2Ky-^-4»cop«yu*7^hS. r^ys. 7KSftS^;<7 
[0 0 5 51 ia*i4-<— h*oa5*tt2Ky m± 

[0 0 5 61 ^m-a^ii^J^ LT(^^{$:W^0'I^br. 
^i^y:7a.y>', o — ^:^y'Y/w*a#^y^/K 4, 
4-if;^ (i^y^/vT^y) ^:yi/:7x,y>'^ 4, 4 — 
tr>^ (e^ji^/vr^y) '<>'y:7my>', 4, 4~v^i5^ 
na^:xy:7at/ 4— ^i^y^yw-4— y ^yv-:^^ 




2~i^3i h:^>T'fe h>^3iy V, 2, 2-i^yh^$^- 
2->^3:^>rU-2-73i:=/UT-tr h:7aiy 2-fcK 
n:^ri^~2-y«^/V:yab*;^:73iy>^ p — t — l/^/V 

i^i^oar-fe h:7:iiy 5^;^^"y-> hv. 2-y^/w 

^'i^/ui^y '^/u^^ y — /ix. ^xi^/uy h ^ixct^/ur 

w >'>^^y^^— t'/k T^^h^^yv. 2 — t— :y 
^/vr:^ h7=^y 2-r ^yi^rv h7=^y ^ — 

i^--^>'y;x^n>', y ^u:xr> ho^'. 4— rt^ 
K^:^if/wr-fe h:^3:y>'. 2, 6~tr;^ (p-ri^K 
^V'i^y^^') v^n^^i^y:^, 2. (p- 

Ti^K^i^i^y-T^V-) -4-y^/U->:5^n^^i^/ 
2~>^3i=.>ru- 1, 2~:yi5'i^:^->'-2— (o-yh=^ 
i/';&/V;Jf=:/v) 1 :^zz./v-zfv2^<l^i^:i' 

l^-2- (o-oi h:^v:3&/U2j^c^yu) 1, 3 

— :^>^3:— /^-:ycIx<ixhy2^v-2- (o-j:h^-> 

5t:7— -irh^, 2-y^yw- [4- (y^/^'^;i-) :7 
-2-^/v:7;^-y y-1 -:/o>^^y V, -^-z^^ 
u>:^ji^^:=^ji^^ a K. ^y y >J^/v4^^yv^:^^ o ^ 
>f Kv N-^ai^^yw^r^-r^ y Kv, 4, 4-Tytr;^ 
^y:/^i3:=.hy/K t?73:=yui^x/w:7-< b% ^v^X 

y— /V'i^;^/u:7 >f h\ ^ y :7 3:^yV'3}x/V':7 >f 
v^r^-^^yi^. l!g:^*fkK*. h y >^cr-:e73i^/p>^ 

y — yvT ^ if Oji7cSa<73j|a-a^/i ^;6s*>Jf btt^o 
*«ig-Ctt:r tt e> 1 a^^tt 2 S£lJi«^i-S C i: A? 

10 0 5 71 ytm^Biit^Mn^ ^^i^m^Mi^. o. 

0 5-'2 0Sfi:%ottS-C«S»D$n. J:9a^*U<W:. 
0. 1-1 5g:«%T^eo fi^§9*&^Jtofl::65/i^^-r^ 

[00581 ^^m^i^SLm^WMT^ r ^ t>^-Cfc 

T^^T;^-<ij^ hit. mnm. mm^i>mhi^l^. 
»&tiumt uxttw«^^fe»d*ej?&s t>o. ^xi> 3 5 

0'-4 5 0 nm<Z>»tS«ffl"Cii5UVKJR«»:5SrW^-5«- 

T^y>>-b>-^5fej|si-, ^i^;^7^>'^ifeJH-. ^^yy^' 
^Sfe3H^> T 5 y f ^^^ffeJH-. rv-h^^yi^s^ '<^^ 
y^^y i^:7:n^yu>'ryr^ y h^. hy 
rv^:x^. p-r^ySS#»^l&)fsf/i?if*5^-cfr 
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5o ^mms^nn^A^Mti.xmmi.tim'^\^i>. 
[0 0 5 9] mmm<r>wmm\%itt^:Ki^mzn\.x 

0. 0 5 -1^:1:^/52$?* LV\ 0. 0 5fi»%])XT-e 

t)^Ef^U<«0. 1~0. 1 8Ma%-Cfc^o 
10 0 6 0] #ti^3|E|-*>b^5iS«^iR®3t«I<D^^j5fe 

ci^V^/V^ 2, (4— i^p«^/WT^ /<<:x 

r^y^>'-»f/v) ~4-;^^/^->^^^^^d^^i^y 
7— 5rh^-, 4, 4-lfJ5^ (i^3i^/ur^y) -^v:/ 
4, 4-tr;j^ (s^;^^/i'r ^ y) ;3&/v=iv, 

4, 4-lf^ (i^^^/vr^/) p-t?P«^ 

/vr^>^i^^^•^^ y7*>'-f>-^>^>', p-e^i^^^/vr^ 

:7 3i^/Wb*r::^U':x) -^y-^-:7 hf^T>^— /K 1. 3- 
tf;^ (4-i^^^/VT^y'<Vf'/U) r-fehi^, 1. 3 

~;&/V3}f=^/v-tr>^ (4— i^in^yvr^y^vif/v) r 
3, 3-;^;y^2K=^/i— if;^ ( 7 — S^ai^/VT ^ 

a^fctt2S£AJi^^-t-5r i:}ds-e^So J^&*5. 

^nfi«:iiJ3t<±^5^t-pfct ur is« o . o s — i o 
%. <t 5iEF^U<fiO. l--! oa:M%x?^'5o 

10 0 6 1] m^^^mx. -^fiF^<^^^;^teSrrsi±$ 




2, 6-i^- t->^^/v-p-y^/v>^3iy— /K 

ii^. 0. 0 o 1 — lfi*%-T?fe-5p 
[0 0 6 2] *fcv ^mf*^M>^-<-;^ h^JC<iif^0^i^ 

^^^w-v, ig{l:t:*:=:yK g^^trr:i/v, r^J^ 

y/vK. TiJ^ y/i-^p^^/K ;^^>'n^=^/v^ h^-. 
y/vr^h\ r^y n=f.y/v^ds*>So 

ffi^;«7yi>A, T>^i^;^>f y:/^nc:ihyyK ig^fb^ 

[0 0 6 3] ^mf^^^^o^^^iciic^t^^y-^-^ 

[0 0 6 4] ±ia(?>«^5>^»^Ufc«. 3*a-^J^ 
[0 0 6 5] :*:|gMOPDP>^^<OfmxS<^ 
[0066] 2^ISI^O P D P^fflRieifflv^-S^— h 

[0 0 6 7] -<-y^ V(Dif^mnmmmL^^ mm\. * 

"Cai:SISE$HSdS. ■€:0«6S«:2 0 0 0'-2 o;5^c p 
2 0 O'-S O 0 O c p s!6S^?:iUV\ y— >RP 

fid^fe-c 1 mm?fn i^xmrn i o 2 o m m^#5 i^tt. . 4 

0 0 0 — 2 0 c p s ;65^yF^ UV\ 
[0 068] fiffi^?^^uyb;!?f 7:^SS<?5±tc; 

[0 069] ;i r-c^->; h %:m^±\cmm^^m^. 
Vl^^M. ^x.«tr*5 5ii:V>-r6^/^hyrJ^t3ni/7 
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100 7 1 1 3f^^UyS:^m(*:^JiJ-PS^/<i5'-:^^?^jft 

rri. y — v'RiJSi a— ^^.^ ^i^^p^^^ 
^51^ r ic i o r iB3^-e# 

[0 0 7 2] ^3fe^g^^V>TS3t^n 

(0 0 7 31 ^fc. ^•^J7L^5r^^V^•r^C. 

[0 0 7 41 «^^©^UTr±. ^7^^-'^-S3t«^. :^ 

[0 0 7 51 ::^(Dm^m^H^^^^mn. ^^xi^. 
«WJE*^. xNnyv^^'T'. «^^^?5^ifd5>^ 

S^#«M^J¥^I- <J: o X^fj: ^i^K 1 - 1 0 O mW 
/cm^ otti;^(?5j@iiSIE^K^*r^^^.^•C0, 5-3 05^ 

[0 0 7 61 »3fe^> ^3¥;lfP^^^^3fe§B:$><^m^?^lC 



[0 0 7 71 ^VN^m«ll«f±> b^'C^^a 

^« Tyu:;^ y T^mmt L.X7^mti- h y ^j^in-^s^^^ h 
[00781 mmrji^:^ y t u-ctt. r ^ >it^^m 

Kn:^i^^ K, l-y 7<^/W^i^i^/^r>^^=.!>.iN 

r^^-^Si^d^^Jf btLSo T/V;t;y7K^<^»S«:51« 
0. oi~ioSfiL%. J; l9^tf:^U< »o. i-^-sms 
%-C*>5o r/v:3?;y«S;65<£'frat'5rS^;&5»f5fe^tb 

^fc. m»^om*ma[ri. 2 0-5 ot:-cfT5:: 
[0 0 7 91 mcm^^\:ixj^^^no. m^^m^ 

^. imn^-:^h^m^<Dmm\:i^^X^fj:^tK ^ 

xn. y<y^^(D^jp^-</uh^(Dmmmm^iP^m 

[0 0 8 01 :ff7:^m^±\cy<^-->1mj:'r^m^n. 
5 4 0—6 1 ot:<?>eas-ei o— 6 o^rat^ituxiSfe^ 

[ o 0 8 1 1 mffes 
xm^^ic. 5^<i^<D@«j-e. 5o-3 0ot:*D 

[0 0 8 21 jJctii. m(o^^\c^^'r^W:yt» 
h Sr:^^ y — :^PnJB'J-e/<^-i^H3JSiJt"S M J: 

[008 31 
[0084] 1 

-CjUD^U. i--4-C07Hy^«rA^Sf|c:S»$-^. 3Ky-r» 
[0 0 8 5] : iS:y^zf^x^^^ (y-BL) 

;Ky -7 : 4 o^/w%07<^r^ yywK (maa) . 3o 
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^/i^%<0^ ^r^Vi^—h (MM A) *5 .tTJf 3 0 

^/v%<?Dx^u^^ (St) ti^h^^^^m^i^(D:^/\^^^ 

h (GMA) Sr#iW^lt>$^^Sa5Fi&^ft4 30 0 

[0 0 8 6] o\^^i^^m.^'^}^m\.ft±'B(o^v-^mm 
4 0 0 giji, £^Ti::^-r^*raj5fei>^eiTi-^tii'j'a'-e 

AO^'CSftU;^^, ::icD^?^^4 0 0> ^:/^/3.op^>f>'^ 
I 0 0 8 7 1 ^mmn : ^y:/IV ; T y^WtftlfeJ(s|- 
^^Cg^HaoN^O) 0. 5g. ^/-e : hyp«^n- 
/V>^C2yN->hi;ri5^y U—h (TMPTA) 150g. 

^^^J : :¥-^jhS4" t 3 6 9 " 2 

5g^ia^J:2, 4-^?3:^/l^;^•^i^>'^ V 25 

T'/u 1 0 g , pTffl^J : v^:/^/u:7^ h (db P) 

20g, y-BL SOg 

(1) Sr70gi«lx. iii«*Lfcm3>tca-7-TisS-i;i 
« r i: «r J: I? Kmi*:mm-<-:^ h 
-bl5*t^trfciJ^/V4 0 g{C:«f7;^«&^ (2) ^6 0g^ 

[0 0 8 81 (1) Bi^O^ 2 7 

S i O2 14%. B2O3 18%, B a O 14 
%. AI2O3 4%, ZnO 2 1%^ NagO 2 
%> ^*&«fi^3. 4Ainn;D^^*^»5le. Tg 4 86 
t:. T s 5 3 1 'C. 7 4X1 O""/^ 

K. g^ (4 3 6nm) TcOJBJf^ 1. 7 5 

(2) :j(fl^ LigO 9%, Na^O 2 
%. S i O2 19%, B2O3 3 1%. B a O 4 %. 
AI2O3 23%. ZnO 2%^ MgO 6%. Ca 
O 4%o ^im.m2. 6 M mO*3^*^3»5|e> T g (:jSf 
7;^^^,-^) 4 8 Ot:. T s (ft^L-^) 5 2 ot:. IR^J^ 
7 9X1 0-V^ K. giSI (4 3 6 nm) ^(D 

mmm 1.58 

LT. 1^>f X2 4 0X300 
mm (A41^>fX) (OiJy:;^W^ (jlSS^^^tSi" PD- 
2 0 0 " ) Sr{^ Ufco 7:^S«<c>f?ftj|^!g«»ri8 4 
xio-V K-cfe^o r<7);5r7XS:KJc. ##32.;^m 

[0 0 8 91 ^^hf\.itmm^mm^-:^ v^mMm^x^ 

i^y-i^RiJ8iJ{cJ:S^:m. «;«Srm\ Ife»m^;5^i5 
<t o XTOI Ufc, r <OJiiJc±® 5 0 mW/ c m"* 



fZo Ig^feSf^l J/cm^ -Cfeofco 
[00901 »:«;::lfe^KJilc|JHilffi-<->^ h ^±iai: |S3 

C;^^'T?^:fii. 1 8 0 M mlC 

^Ufco ^rco^. 8 ot:-ci^M»itbTej*ufcp 
[ 0 o 9 1 1 ^^v^rx h-^;^^ Sr^ur Ji®d*e> 5 

OmW/cm^ m;^C0j@;^JEE7K^^-C*^j|^lf3feLfCo 
S3tSti2 J/cm^ -x^hotio h'^:^^lit^iy^ 
1 5 OiAm^ II4@2 0 MmO-^l^Kf^O^oA-^y^^^^ 

[0 0 9 21 l^:{c. 3 sX:\z^^L.it^y:j:.^ y^jur 
^>(O0, 3S4%<07K^ffl!^i 2 0^W*>^17— r« 

[00931 l^Xmmi^^—:^ 
0*C-t?3 0»|^i^^^^TV\ Rmft:«*5J:05raSS:f^ 

[0 0 9 41 IH^i£r?^^LfcWffi^<0|!S^|^<D^;t<^m 

^c><.iJ^y-:x^J5^J^^^v^x. ^^^m^m^i^it, 
35ci^*j> # (R) STj^fig-rS^. R<0^3t<^m3fe»^ 

(G) . * (B) {CiiUrt>I^acO|fe>f^$:fTofc^. m 

(5oot:. 3 0 5» %m\ 3feo^3feft:^^;t<o 
[0 0 9 51 n^fhti'wmmn. mm. mmt^jzxj^m^ 

atfcSSi: " :7=iAi 5 OOA" ) lc:j;or»5IU 

Sg;^:^^ Ld^^3^5^^^VNTS U ft 1 /RSr#m 
1/R=8H/L2 

^;^Sr^lJc:^-r. 

[0 0 9 61 ^®^gttJKXTcoxaici:oT>f^»U:fcp 5fe 

T«I^;P^ 0 . 1 M m. jftifg 2 0 0 M m<??S9^mffi%?^ 

^v^T. :7;*-hy y^lci?). tfy^l 5 0Axm. mm 
5 0 m. 10m m<Oy<:^mm^m^i.fto . 

[ 0 0 9 7 1 $ 5> (e:. wMm^ i.±mmm±icmmmm 

i^^—:^h^2 0fimmm\^. 4 3 ot:-C2 0 5^^^i^ 

V^T. ^;^ft0. 5 /imiTJMgOlRSr^g^ftb'Cfi&ffilR^r 
[0 0 9 81 «f®«*5i:U^'g'ffi«ffl;itf7^S«Jr 

BJc/j:«>j;5fi:B-a'^p^bT>y-|^gBfiU 4 5 OX:. 3 
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fif^{^n(DW^^XX^He 9 9%. Xe 1 %c021^;?f ;^ 
It. 

10 0 9 9] iiFmi^tLPDP(ofmi^^^mi\c^^. 

[0 1001 IIJfe^2 

Tmc^'t:^y:^i^m (3) ^m\^\ mm»mm-<-:^ 

:5tf7;^t&5fe (3) BigOg 3 8%. S i O2 

7%. B2O3 19%. BaO 12%. A 1 2O3 3 
%. ZnO 2 1%. ^mSL^S. 4 M m<0#^3^*^3ft 
5J5. Tg 4 7 6*t. Ts 5 2 5^. ^J^Sg^Sc 7 
7X1 O'V" K. gi$| (4 3 6 nm) "Cc^^Jf^ 
1.75 

f^Si Ufc P D P (DWmf^^i:^ 1 l-^-To 
lb 1 o 1] HiSWs 

hoa^j^^^sr i o m mi: uys:^^ 



m 1 lii^-To 

[0 10 2] )t$^0ill 

ify:^1^i^ (2) «rfflv\ Rmft:®ffi-<-:x h«rfPS8U 

Jblc^ 1 (c^-r^#'CH'®«Srf^iK uyto f^K Ufc P D 
P <OWffi«*«r« 1 ic^-fo 
[0103] 2 

Tiaic:^i-;</7:^«5^ (4) $r^v^. Kmi*:®^-^-^ 
[0 1 0 4] (4) LioO 3 



%. KgO 6%. S i O2 2 1%. B2O3 3 3%. 
Ba6 4%. AI2O3 20%. ZnO 13%.^ 

4731c. Ts (tt^fti^) S2 0TC. 9m^9i 7 9 



XIO'V" K. (4 3 6nm) -e(D®*f* 1 . 6 

0 f^isi ufc p D p (ommmm^^ i ic^-r. 
[*ii 











(m') 






(1) 


1 5 


9 


5XI0-" 


0 




C3) 


1 5 


9 


4X10** 


0 




<i> 


1 0 


6 


3x10*' 


0 




(2) 


1 S 


9 


45xl0» 


X 




(4) 


1 5 


9 


34x10- 


X 



[0105] 



[@2l 



01 
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